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aberrations, 141 
abs, 36 
Airy pattern, 59, 97, 109, 134 
aliasing, 15, 24, 71 
angle, 36 
aperture stop, 114 
astigmatism, 143 
autocorrelation theorem, 4 
axis, 33 
axis square, 42 
axis xy, 42 
 
bandlimited function, 14 
Bessel function, 7 
besselj, 58 
 
centered arrangement, 21 
central ordinate theorem, 4 
chirp function, 7, 191 
chromatic aberration, 141 
circ, 207 
circle function, 5, 45, 207 
circshift, 159 
coh_image, 120 
coherence, 48, 169 
coherence length, 171 
coherence time, 171 
coherent cutoff frequency, 118 
coherent image transfer function, 

117, 147 
coherent imaging, 116 
colormap, 42 
coma, 143 
comb function, 5 
command history, 29 
 

 
 
 
 
 
 
 
 
 
command window, 29 
complex coherence factor, 177, 182 
complex degree of temporal 

coherence, 171, 176 
conv_example, 40 
converging wavefront, 93 
convolution integral, 9 
convolution theorem, 4 
coordinates, 20 
critically sampled condition, 73, 

194, 196 
cross-correlation theorem, 4 
cross-spectrally pure, 186 
current directory, 29 
cylindrical lens, 108 
 
defocus, 144 
diffraction, 47 
diffraction limited, 117 
discrete Fourier transform (DFT), 

18 
distortion, 143 
diverging wavefront, 93 
 
editor window, 30 
effective bandwidth, 15 
entrance pupil, 114 
exit pupil, 114 
 
fast Fourier transform (FFT), 18 
fft, 45 
fft_example, 32 
fft2, 45 
fft2_example, 41 
fftshift, 34 
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field curvature, 143 
field of view, 149 
figure, 32 
flipud, 121 
f-number (f /#), 96, 115 
focal length, 96, 113 
focal plane, 97 
focal ratio, 96 
focus, 93, 94 
Fourier integral theorem, 4 
Fourier transform, 3 
Fourier transform, inverse, 3 
fractional image height, 142 
fraun_circ, 58 
Fraunhofer diffraction, 55 
Fraunhofer region, 56 
free space optical propagation, 48 
Fresnel diffraction, 53 
Fresnel impulse response 

propagator, 64, 195 
Fresnel integrals, 75 
Fresnel number, 55, 56 
Fresnel propagators, 191 
Fresnel transfer function propagator, 

63, 191 
Fresnel two-step propagator, 79, 199 
fringe shift, 187 
function, 30 
functions, list of, 5 
 
Gaussian beam, 85 
Gaussian lineshape, 170 
Gaussian Schell-model (GSM) 

beam, 188 
Gaussian function, 5 
geometrical optics, 2, 113 
grating, 98 
grating_cos, 99 
grating_sqr, 103 
 
holography, 137 
Huygens–Fresnel principle, 52 
 
ifft, 45 
ifft2, 45 

ifftshift, 36 
image quality, 147 
image_super, 160 
imagesc, 42 
impulse response, 8 
imread, 121 
incoh_image, 129 
incoherent cutoff frequency, 129, 

147 
incoherent imaging, 127 
incoherent light, 127 
iris, 115 
irradiance, 49 
 
jinc function, 57, 207 
 
leading and lagging phase, 51 
lens, 96 
lens_psfmtf, 149 
lens law, 113 
linear system, 7, 11 
linearity theorem, 4 
lineshape, 170 
linewidth, 170 
 
meshgrid, 41 
M-files, 30 
M-Lint, 83 
modulation depth, 148 
modulation transfer function, 148 
monochromatic light, 48, 170 
 
NaN, 145 
nthroot, 44 
Nyquist frequency, 15 
 
object space, 135 
optical path difference (OPD), 59, 

141 
optical path length (OPL), 50 
optical transfer function (OTF), 127, 

147 
oversampled condition, 71, 192, 197 
 
parabolic mirror, 164 
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paraxial working f/#, 115 
Parseval’s (Rayleigh’s) theorem, 4 
partial spatial coherent, 169 
partial temporal coherent, 169 
pc_spatial, 182 
pc_temp, 174 
periodic convolution, 24 
periodic extension, 21 
phase contrast imaging, 136 
phase grating, 110 
phase screen, 178, 184, 187 
phasor, 49 
plane wave, 48 
plot, 32 
point spread function (PSF), 127, 

148 
polychromatic light, 170 
power spectral density, 170 
primary aberrations, 142 
principal plane, 113 
profiler, 83 
prop2step, 204 
propFF, 80 
propIR, 65 
propTF, 63 
PSF image plane map, 157 
psf_map, 157 
pupil function,  96, 146 
 
quasi-monochromatic light, 170 
 
rand, 126 
Rayleigh resolution criterion, 135 
Rayleigh–Sommerfeld diffraction, 

51 
rect, 31, 207 
rectangle function, 5, 207 
rectangular lineshape, 187 
reducible, 186 
refractive index, 50 
rough object, 124 
 
sagittal plane, 153 
sample interval, frequency, 19 
sample interval, spatial, 13 

sample rate, 13 
sampling regimes, 73 
sampling theorem, 14 
scalar diffraction, 47 
script, 30 
Seidel polynomials, 142 
seidel_5, 144 
separable function, 3 
shift theorem, 4 
shifted arrangement, 21 
side length, 14 
similarity theorem, 4 
sinc, 38 
sinc function, 5 
single, 121 
space-invariant system, 7, 11 
speckle, 126 
spherical aberration, 143 
split-step simulation, 78 
sqr_beam, 66 
Strehl ratio, 167 
successive transform theorem, 4 
sum, 84 
superposition integral, 8, 160 
support, 14 
surf, 43 
 
tangential plane, 153 
test chart, 120 
theorems, list of, 4 
thin lens, 113 
tilt, 89, 90 
transfer function, 9 
transmittance function, 89, 178 
transverse coherence length, 178 
transverse magnification, 114 
tri, 208 
triangle function, 5, 45, 208 
 
ucomb, 208 
udelta, 208 
undersampled condition, 74, 194, 

196 
uniform sampling, 20 
unit sample “comb” function, 208 
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unit sample “delta” function, 208 
unwrap, 68 
 
vignetting, 98 
visibility, 187 
 
wave optics, 2 
wavelength, 49 
wavenumber, 48 
 
xlabel, 33 
 
ZEMAX, 148 
Zernike polynomials, 142, 165 
zone plate, 109 
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